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PROBLEM TO BE SOLVED: To provide a processing method 
obtained by using a special nanoimprinting method based on an 
idea different from a conventional idea to execute uniform pattern 
transfer over a large area with high throughput and a recording 
medium formed by this method. 

SOLUTION: In the processing method comprising the step of 
transferring the recessed/projected pattern of an original disk 120 
to the surface of a transfer target substrate 130 by holding the 
original disk 120 having an information formation area 1 20A where 
the recessed/projected pattern is formed, and the transfer target 
substrate 130 between a pair of press surfaces 100 and applying a 
pressure, a buffer layer 1 1 0 of a shape corresponding to the 
information formation area is disposed in a position corresponding 
to the recessed/projected part formation area between one of the 
original disk and the transfer target substrate and the press 
surface, and transfer is carried out by applying a pressure. 
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(54) PROCESSING METHOD, MAGNETIC TRANSFER METHOD AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a processing method 
obtained by using a special nanoimprinting method based on an idea 
different from a conventional idea to execute uniform pattern 
transfer over a large area with high throughput and a recording 
medium formed by this method. 

SOLUTION: In the processing method comprising the step of 
transferring the recessed/projected pattern of an original disk 120 
to the surface of a transfer target substrate 130 by holding the 
original disk 120 having an information formation area 120A where 
the recessed/projected pattern is formed, and the transfer target 
substrate 130 between a pair of press surfaces 100 and applying a 
pressure, a buffer layer 1 10 of a shape corresponding to the 
information formation area is disposed in a position corresponding 
to the recessed/projected part formation area between one of the 
original disk and the transfer target substrate and the press 
surface, and transfer is carried out by applying a pressure. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By impressing a pressure on both sides of the original recording which has a concavo-convex pattern, 
and a transferred substrate between the press sides of a couple It is the processing approach which imprints said 
concavo-convex pattern of said original recording on the front face of said transferred substrate. To said original 
recording The information formation field in which said concavo-convex pattern was formed, and a coldhearted 
news formation field flat on a real target are prepared. Said transferred substrate It has magnitude including said 
information formation field and said a part of coldhearted news formation field [ at least ]. The buffer layer 
which has a configuration corresponding to said information formation field smaller than said original recording 
and a transferred substrate The processing approach characterized by impressing and imprinting said pressure in 
the condition that you made it placed between the location corresponding to said information formation field in 
between either said original recording and said transferred substrate and said press sides. 
[Claim 2] Said buffer layer is the processing approach according to claim 1 characterized by consisting of an 
ingredient softer than the ingredient which constitutes the press side and said original recording of said couple. 
[Claim 3] Said buffer layer is the processing approach according to claim 1 or 2 characterized by being larger 
than said information formation field of said original recording, and not exceeding the range of 3mm of the 
outside. 

[Claim 4] The processing approach according to claim 1 to 3 characterized by impressing and imprinting said 
pressure of 500 or more bars in atmospheric pressure. 

[Claim 5] Said transferred substrate is the processing approach of any one publication of claim 1-4 
characterized by having a transferred layer on said front face, and impressing and imprinting said pressure in 
temperature lower than the glass transition temperature of said transferred layer. 

[Claim 6] By impressing a pressure on both sides of the magnetic-recording original recording which has the 
magnetized concavo-convex pattem, and the magnetic-transfer-ed medium which has a magnetic layer between 
the press sides of a couple It is the magnetic-transfer approach which imprints the magnetization condition of 
said concavo-convex pattem in said magnetic layer. To said magnetic-recording original recording The 
information formation field in which said concavo-convex pattem was formed and a coldhearted news 
formation field flat on a real target, and ** are prepared. Said magnetic-transfer-ed medium It has magnitude 
including said information formation field and said a part of coldhearted news formation field [ at least ]. The 
buffer layer which has a configuration corresponding to said information formation field smaller than said 
magnetic-recording original recording and a magnetic-transfer-ed medium The magnetic-transfer approach 
characterized by impressing and imprinting said pressure in the condition that you made it placed between the 
location corresponding to said magnetic signal field in between either said magnetic-recording original 
recording and said magnetic-transfer-ed medium and said press sides. 

[Claim 7] The record medium characterized by being prepared in the range of less than 300 micrometers in 
which the positioning pattem for having the data area in which tiie recording layer by which patterning was 
carried out was prepared, making it rotate around a revolving shaft, being playback of data or the record 
medium of record which made either possible at least, and determining said revolving shaft adjoined said data 
area. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the record medium formed in a substrate front face 
by the processing approach containing the "nano imprint" which imprints a detailed concavo-convex pattem or 
a magnetic pattem or the magnetic-transfer approach, and this approach by carrying out the pressure welding of 
the original recording about the processing approach, the magnetic-transfer approach, and a record medium. 
[0002] 

[Description of the Prior Art] By fast improvement in functional of information machines and equipment, such 
as a personal computer, the amount of information which a user treats has been increasing remarkably. The 
expectation for an information record regenerative apparatus with high recording density or a semiconductor 
device with a high degree of integration just grows by leaps and bounds under such a situation than before. 
[0003] In order to raise recording density, a more detailed processing technique is required. Although micro 
processing of a large area is possible for the conventional photolithography technique using an exposure process 
at once, since it does not have the resolution below the wavelength of light, creation of the fine structure lOOnm 
or less is difficult. As a processing technique of lOOnm or less level, although technique, such as electron-beam 
lithography and focused ion beam lithography, exists, the badness of a throughput is a problem. 
[0004] As technique created by the high throughput, S.Y.Chou and others the fine structure below the 
wavelength of light in 1995 Appl.Phys.Lett.; Vol.76 (1995) p.31 14 There is a "nano imprint lithography (NIL) 
technique" set and proposed. A nano imprint lithography technique is the technique of forcing the original 
recording which created the predetermined detailed irregularity pattem by electron-beam lithography etc. 
beforehand on the substrate which applied the resist, and imprinting the irregularity of original recording on the 
resist film of a substrate. In the field for example, more than a 1 square inch, the time amount concerning one 
processing is dramatically short as compared with electron-beam lithography or focused ion beam lithography, 
and ends. 

[0005] The detail of the process of the conventional nano imprint is as the following. 

(1) Press original recording against a substrate under (2) reduced-pressure ambient atmosphere which applies 
resist film, such as PMMA, on a silicon substrate. It pushes in this case and ** obtains the substrate with which 
irregularity imprinted (5) original recording which cools original recording and a substrate to a room 
temperature to (6) resists removed from a substrate after (4) fixed time amount progress which heats the 
substrate which carried out (3) resist spreading which is lOObar extent more than the glass transition 
temperature of a resist. 

[0006] In the above-mentioned process, although they are conditions required in order that a resist may be 
softened and low press may also enable a concavo-convex imprint, since the process which heats a substrate 
more than the glass transition temperature of a resist requires time amount for heating of a substrate and 
cooling, it becomes the factor which reduces a throughput. 

[0007] Furthermore, when performing an imprint in the ambient atmosphere heated more than the glass 
transition temperature of a resist, local "resist film peeling" by it becoming a cause that a resist softens, and 
separating in the process which removes original recording and a resist substrate after an imprint process, while 
some resist film had adhered to original recording may cut. 

[0008] Moreover, the process which performs an imprint under a reduced pressure ambient atmosphere is for 
preventing the local imprint impossible by air bubbles existing between original recording and a resist substrate 
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front face. However, in order to perform an imprint in a reduced pressure ambient atmosphere, deaeration with a 

pump etc. takes time amount, and it becomes the factor in which this also reduces a throughput. 

[0009] Furthermore, when area imprints the irregularity of original recording to homogeneity to the large field 

more than a 1 square inch in general, the high parallelism on an original recording front face and the front face 

of a substrate is required. Moreover, it is dramatically difficult to make a large area distribute a load to 

homogeneity. 

[0010] 

[Problem(s) to be Solved by the Invention] Although the nano imprint technique is a technique which is suitable 
for creating the fine structure below the wavelength of light, and enables fine structure creation by the very high 
throughput as compared with the drawing process by electron-beam lithography or the focused ion beam as 
explained above The time amount which substrate heating and cooling take has an adverse effect on a 
throughput, and has the problem of film peeling, there is a problem of the local concavo-convex imprint mistake 
by existence of air bubbles, and it is a problem for the reservation and homogeneity load to the parallelism on a 
substrate front face and the front face of original recording to be difficult. 

[001 1] This invention is made based on recognition of this technical problem, and the object is in offering the 
record medium formed by the processing approach acquired by performing the uniform pattern imprint covering 
a large area by the high throughput by the peculiar nano imprint technique based on the different way of 
thinking from the former, the magnetic-transfer approaches, and these approaches. 

[Means for Solving the Problem] In order to attain the above-mentioned object, the processing approach of this 
invention By impressing a pressure on both sides of the original recording which has a concavo-convex pattern, 
and a transferred substrate between the press sides of a couple It is the processing approach which imprints said 
concavo-convex pattern of said original recording on the front face of said transferred substrate. To said original 
recording The information formation field in which said concavo-convex pattern was formed, and a coldhearted 
news formation field flat on a real target are prepared. Said transferred substrate It has magnitude including said 
information formation field and said a part of coldhearted news formation field [ at least ]. The buffer layer 
which has a configuration corresponding to said information formation field smdler than said original recording 
and a transferred substrate It is characterized by impressing and imprinting said pressure in the condition that 
you made it placed between the location corresponding to said information formation field in between either 
said original recording and said transferred substrate and said press sides. 

[0012] According to the above-mentioned configuration, except for the margin part of the original recording, it 
becomes efficiently possible to an information formation field to be able to impress a pressure to homogeneity, 
to cover a large area and to imprint 200nm or the detailed concavo-convex pattem not more than it to 
homogeneity as the result. 

[0013] Moreover, said buffer layer becomes certain [ distributing homogeneity and impressing the thing which 
consists of an ingredient softer than the ingredient which constitutes the press side and said original recording of 
said couple, then the pressure to an information formation field ] here. 

[0014] Moreover, said buffer layer is larger than said information formation field of said original recording, and 

it becomes certain the thing which does not exceed the range of 3mm of the outside, then to distribute 

homogeneity and to impress a pressure [ too as opposed to an information formation field ]. 

[0015] Moreover, the thing which impresses and imprints said pressure of 500 or more bars in atmospheric 

pressure, then the compressed air bubbles can act as a protective layer, and can solve problems, such as film 

peeling, for separation with original recording and a transferred substrate as a certain and easy thing. 

[0016] Moreover, said transferred substrate has a transferred layer on said front face, and if said pressure shall 

be impressed and imprinted in temperature lower than the glass transition temperature of said transferred layer, 

it can control problems, such as film peeling, too. 

[0017] The positioning pattem for having the data area in which the recording layer to which patterning of the 
record medium of this invention was carried out on the other hand was prepared, making it rotate around a 
revolving shaft, being playback of data or the record medium of record which made either possible at least, £ind 
determining said revolving shaft is characterized by being prepared in the range of less than 300 micrometers 
contiguous to said data area, 

[0018] Since it becomes possible to make small "a gap" of the physical relationship of a positioning pattem and 
an information formation field as much as possible also when according to the above-mentioned configuration it 
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can limit to an information formation field as much as possible, it can weight and "distortion" still more nearly 
accidental to a transferred substrate and local arises, gap of the medial-axis location by the distortion of a 
substrate can also be suppressed. 

[0019] Moreover, the magnetic- transfer approach of this invention By impressing a pressure on both sides of 
the magnetic-recording original recording which has the magnetized concavo-convex pattern, and the magnetic- 
transfer-ed medium which has a magnetic layer between the press sides of a couple It is the magnetic-transfer 
approach which imprints the magnetization condition of said concavo-convex pattern in said magnetic layer. To 
said magnetic-recording original recording The information formation field in which said concavo-convex 
pattem was formed and a coldhearted news formation field flat on a real target, and ** are prepared. Said 
magnetic-transfer-ed medium It has magnitude including said information formation field and said a part of 
coldhearted news formation field [ at least ]. The buffer layer which has a configuration corresponding to said 
information formation field smaller than said magnetic-recording original recording and a magnetic-transfer-ed 
medium It is characterized by impressing and imprinting said pressure in the condition that you made it placed 
between the location corresponding to said magnetic signal field in between either said magnetic-recording 
original recording and said magnetic-transfer-ed medium and said press sides. 

[0020] The above-mentioned configuration can carry out magnetic transfer to homogeneity by using magnetic- 
recording media, such as a hard disk drive (HDD), for the magnetic-transfer method (for example, JP,7- 
783 3 7, A) created by the high throughput. 

[0021] That is, it is the approach of imprinting the magnetization information on a master disc on a slave disk 
by adding a bias field fi-om the exterior, this magnetic-transfer method preparing the master disc (magnetic- 
recording original recording) which carried out magnetic recording of the magnetic signals, such as servo 
information, to the fi-ont face beforehand, sticking this master disc and the slave disk (magnetic-transfer-ed 
medium) which has a magnetic layer on a fi'ont face, inserting it between press sides, and impressing a pressure. 

[0022] Uniform magnetic transfer becomes possible all over a substrate by making the master disc in this 
magnetic-transfer approach into the original recording in this invention, and using the slave disk in the 
magnetic-transfer approach as the transferred substrate in this invention. Namely, the buffer layer of a 
configuration made to correspond to the field to which the magnetic signal on said master disc was recorded In 
the condition that you made it placed between the location corresponding to said magnetic signal field in 
between either said master disc and said slave disk and said press sides Said pressure can be impressed and the 
magnetization information on a master disc can be imprinted to homogeneity over the whole disk side by 
adding a bieis field fi"om the exterior on a slave disk. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing, 

[0023] Drawing 1 is a conceptual diagr£im showing the processing approach concerning the gestalt of operation 
of this invention. That is, the processing approach of this invention evolves the conventional nano imprint, and 
the arrangement relation of each configuration member between vertical press sides is as the following. 
[0024] 

(Press side 100) 
(Buffer layer 110) 
(Original recording 120) 
(Transferred substrate 130) 
(Press side 100) 

Or as expressed to drawing 2 , the following arrangement relation may be used. 
[0025] 

(Press side 100) 
(Original recording 120) 
(Transferred substrate 130) 
(Buffer layer 110) 
(Press side 100) 

In the processing approach of this invention, as expressed to drawing 1 or drawing 2 , a buffer layer 1 10 is 
surely formed only in an original recording 120 side, the transferred substrate 130 side, or either. A buffer layer 
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1 10 is not simultaneously formed in both near transferred substrates 130 an original recording 120 side. 
[0026] Moreover, especially the buffer layer 110 did not need to be formed as an independent member, for 
example, could be formed in the press side 100, original recording 120, and one. 

[0027] In this invention, using such a configuration, it presses according to the up-and-down press side 100, and 
the concavo-convex pattern of original recording 120 is imprinted to the transferred substrate 130. As a 
transferred substrate 130, various kinds of configurations, such as a substrate which applied the resist, can be 
used, for example. 

[0028] Hereafter, the buffer layer 1 10 in this invention is explained first. 

[0029] In order to force the plane original recording 120 on the plane transferred substrate 130 on the occasion 
of a nano imprint, an imprint side needs to be homogeneity weighted. When the load to an imprint side is not 
carried out to homogeneity, the concavo-convex imprint to the transferred substrate 130 may not be performed 
locally, or the concavo-convex depth of the transferred substrate after imprinting, although it is the concavo- 
convex depth same in all fields may differ in original recording 120, and a concavo-convex imprint may be 
failing. 

[0030] Although an imprint process puts original recording 120 and the transferred substrate 130 between the 
vertical press sides 100,100 using press equipment, if the vertical press side 100, original recording 120, and the 
transferred substrate 130 are not parallel altogether, local "unevenness" will produce it in an imprint. When the 
concavo-convex depth of original recording 120 is lOOnm, the parallelism required of the vertical press side 
100, original recording 12, and the transferred substrate 130 is lOnm or less, and is difficult to attain this 
condition. Moreover, since the "deflection" of the vertical press side 100 by a load being applied to the whole 
press side at the time of an imprint, original recording 120, and the transferred substrate 130 arises, the 
homogeneity load is difficult. 

[0031] The buffer layer 1 10 in this invention is indispensable in order to carry out the imprint of the flat surface 
more than a 1 square inch to homogeneity. As for this buffer layer 1 10, it is desirable to form with an ingredient 
softer than the substrate part holding the resist in the vertical press side 100, original recording 120, and the 
transferred substrate 130 etc. 

[0032] Here, "a soft ingredient" is an ingredient with the high rate of young people (Young), an ingredient with 
a low glass transition temperature, or an ingredient with the low melting point. 

[0033] One of the roles of a buffer layer 1 10 is giving a load only to the important part to original recording 120 
and the transferred substrate 130 at the time of an imprint. Further, by deforming with a pressure at the time of 
an imprint, a buffer layer 1 10 is filled up with a field [****/ the vertical press side 100, original recording 120, 
and both the transferred substrate 130 / un-], distributes distribution of a load, and enables a uniform load. 
[0034] Drawing 3 is a mimetic diagram which illustrates the flat-surface configuration of original recording 
120. That is, original recording 120 has concavo-convex formation field (information formation field) 120A in 
which the concavo-convex pattem which should be imprinted on the firont face was formed. In the case of a 
record medium, information formation field 120A corresponds in a data area. And margin field (coldhearted 
news formation field) 120B is prepared in the perimeter of concavo-convex formation field 120A. This margin 
field 120B is prepared from the reason for securing physical reinforcement etc. in order to make handling of the 
transferred substrate 130 easy. The substantial concavo-convex pattem which should be imprinted is not 
prepared in this margin field 120B. However, positioning pattem 120C for determining a revolving shaft in the 
case of a disk substrate etc. may be prepared in this margin field 120B. 

[0035] And it is desirable to have dealt with concavo-convex formation field 120A prepared in original 
recording 120 as a configuration of the buffer layer 1 10 of this invention. 

[0036] That is, if it inserts in respect of a vertical press and weights with the configuration which piled up 
original recording 120 and the transferred substrate 130 simply temporarily, a load will be applied also to such 
margin field 120B. And since it differs from how which the press load to such a margin field requires, and how 
which the press load to the concavo-convex field which should be imprinted requires, a "deflection" arises in 
original recording 120 or the transferred substrate 130, or loss arises to the pressure in a concavo-convex field, 
and it becomes easy to produce the defect of an imprint. 

[0037] On the other hand, in this invention, a buffer layer 1 10 is formed and it limits to the field which 
approximated the configuration to concavo-convex formation field 120A which was formed in the front face of 
original recording 120, and which should be imprinted fiuiher. By carrying out like this, the load to margin field 
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120B is avoided at the time of an imprint, and the load to a press machine can be efficiently impressed to the 
concavo-convex field of original recording 120. 

[0038] Here, the profile which consists of curves with a curvature of 1 micrometers or more in which the 
concavo-convex pattern which was prepared in original recording 120, and which should be imprinted encloses 
a formation **** field can prescribe "a concavo-convex formation field." Therefore, when the hole is vacant in 
the core like the recording surface of CD (Compact Disk) or DVD (Digital Versatile Disk), as for a buffer layer 
1 10, it is desirable to carry out the doughnut-like configuration where the part of the hole was removed. 
[0039] If the configuration of the buffer layer 1 10 in this invention is specified still more concretely, it is 
desirable that it is a little larger than concavo-convex formation field 120A of the original recording 120 
mentioned above. It is larger than the appearance profile of strict concavo-convex formation field 120A, and, 
more specifically, desirably good for an outside 3nmi or less including the range of Inmi or less more desirably 
fi-om the profile. 

[0040] However, when the concavo-convex pattern which should be imprinted [ C / positioning pattern 120] is 

prepared in margin field 120B so that it may explain in full detail behind, it is desirable to determine that the 

configuration and size of a buffer layer 110 will also include the concavo-convex pattem. 

[0041] As mentioned above, the buffer layer 1 10 in this invention was explained in fiiU detail. 

[0042] Next, the press which this invention sets and is impressed according to the vertical press side 100 is 

explained. 

[0043] Conventionally, the concavo-convex imprint to a transferred substrate is performed by the pressure of 
100 or less bars, for this reason the temperature at the time of an imprint needed to be heated more than the 
glass transition temperature which the resist film softens, and it had become the factor in which this reduces a 
throughput. 

[0044] On the other hand, the press at the time of an imprint is set to 500 or more bars in this invention. It is not 
necessary to heat the temperature at the time of an imprint more than the glass transition temperature of the 
resist film, and by carrying out like this, even if it heats, it becomes possible at the temperature of 80 degrees C 
or less a room temperature or to imprint the irregularity of original recording 120 to the transferred substrate 
130. As the result, the time amount concerning heating and cooling of original recording 120 and the transferred 
substrate 130 can be abolished, or it can decrease substeintially, and a throughput can be raised substantially. 
[0045] Furthermore, the air bubbles which remain between original recording 120 and the transferred substrate 
130 are compressed or less into 1/500 by setting the press at the time of an imprint to 500 or more bars. As the 
result, the concavo-convex imprint mistake which may be produced with air bubbles at the time of the concavo- 
convex imprint to the transferred substrate 130 is substantially cancelable, 

[0046] Furthermore, also in case original recording 120 is exfoliated fi-om the transferred substrate 130, when 
the air bubbles compressed at the time of an imprint return to the original volvime again, there is effectiveness 
which puts back original recording 120. Thereby, on the occasion of exfoliation of the original recording 120 
fi-om the transferred substrate 130, "film peeling" by the resist film adhering to an original recording 120 side 
can be prevented. If it puts in another way, the air bubbles compressed into high voltage will intervene between 
original recording 120 and the transferred substrate 130 as a thin protective layer which does not spoil a 
concavo-convex pattem, and will control peeling of a resist. 

[0047] A table 1 summarizes the press at the time of an imprint and the imprint condition of the concavo- 
convex pattem by temperature, the existence of air bubbles, and the existence of resist film peeling. In addition, 
the existence of an imprint condition and air bubbles and the existence of resist film peeling carried out 
observation assessment with the optical microscope here, respectively. 
[0048] 
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In order to acquire a good imprint condition when press is lOObar extent so that the result of a table 1 may 
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show, temperature up of the press temperature must be C2irried out to about 150 degrees C. However, if 
temperature up is carried out to this temperature, air bubbles will be observed and film peeling will arise. 
[0049] On the other hand, if press is raised to SOObars, the imprint of extent which is also a room temperature 
will be attained, and air bubbles and film peeling will be controlled. And when press was further raised to 
lOOObars, the good pattern imprint was obtained in the room temperature, and air bubbles and film peeling were 
also able to be canceled. 

[0050] In the above, the buffer layer 110 and press in this invention were explained. 
[0051] Next, elements other than these are explained briefly. 

[0052] As a press machine for carrying out an imprint process which was expressed to drawing 1 , a common 
hydraulic press machine can be used, for example. As for the press side 100 of a press machine, what consists 
of an ingredient harder than original recording 120, the transferred substrate 130, and a buffer layer 1 10 is 
desirable, and it is desirable to consist of a metal, an alloy, a metallic oxide, an inorganic material, ceramic 
ingredients or these compounds, mixture, etc. Specifically, hardened steel or a stainless steel ingredient can be 
used. 

[0053] As for the vertical press side 100, it is desirable for the parallelism between surface smoothness and a 
vertical press side to be high, and less than 1 0-micrometer less than 1 micrometer of surface smoothness is [ / 
the original recording 120 which performs an imprint and near the location of a substrate 130 / surface 
roughness is desirable and ] more preferably good. Moreover, when empty push is carried out in the condition 
of inserting nothing, such as original recording 120, a substrate 130, and a buffer layer 110, the thickness of the 
opening between the press sides 100 produced in between is desirable, and less than 1 0-micrometer less than 1 
micrometer is more preferably good. 

[0054] It is desirable that it is the ingredient which cannot deform easily the concavo-convex configuration 
prepared in the fi-ont face of original recording 120 in an imprint process as an ingredient of original recording 
120, for example, it can use a metal, an alloy, a metallic oxide, an inorganic material, a ceramic ingredient, a 
semi-conductor, glass or these compoxmds, mixture, etc. Moreover, as for original recording 120, it is desirable 
to deform to some extent according to the accidental wave of the fi"ont face of the transferred substrate 1 30 at 
the time of an imprint, and it is desirable to consist of an ingredient sofl:er than the ingredient of the vertical 
press side 100 mentioned above. According to examination of this invention person, when nickel (nickel), 
aluminum (aluminum), etc. were used, specifically, the good result was obtained. 

[0055] The concavo-convex structure of concavo-convex formation field 130A formed in the front face of 
original recording 120 has the structure 200nm or less which suited creation of a high density record medium, 
and specifically contains either among slot structure with a width of face of 200nm or less, crest structure with a 
width of face of 200nm or less, dot structure with a width of face of 200nm or less, a columnar structure, or 
hole-like structure. The depth of concavo-convex structure has the good depth suitable for semi-conductor 
process structures, such as etching afl:er an imprint, and its depth of 200nm or less is specifically good. 
Moreover, in order to make it easy to exfoliate the transferred substrate 130 fi"om original recording 120 after an 
imprint process, as for the structure of the depth direction of concavo-convex structure, it is desirable to have 1- 
time or more the taper of 60 or less degrees with which opening spreads toward the upper part. Furthermore, as 
for the parietal region and the pars basilaris ossis occipitalis of concavo-convex structure, it is desirable to 
provide the flat structure of lOnm or less of granularity. 

[0056] What suited the high density record medium to create as a substrate ingredient of the transferred 
substrate 130 is desirable, for example, can use a metal, an alloy, a metallic oxide, an inorganic material, a 
ceramic ingredient, a semi-conductor, glass or these compounds, mixture, etc. 

[0057] And when applying ingredients, such as a resist, to the substrate of the transferred substrate 130, what 
suits process processes, such as etching used after an imprint process according to the high density record 
medium to create, is desirable, and can use a resist ingredient, polymeric materials, etc. which are generally 
used in a semi-conductor process. 

[0058] Moreover, as for this resist ingredient, it is desirable that it is the ingredient which can imprint certainly 
the concavo-convex structure of the fi"ont face of original recording 120 at the time of an imprint, and is an 
ingredient softer than the ingredient of original recording 120, and its thing with the stability which can hold the 
concavo-convex structure imprinted at the room temperature after the imprint process is good. That is, it is 
desirable for the glass transition temperature and the melting point of a resist to be beyond a room temperature. 
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Furthermore, an ingredient with soft extent which can infiprint the concavo-convex structure of original 
recording 120 in the load of 500 or more bars is desirable, and it is desirable for a glass transition point to be 
100 or less degrees. 

[0059] By filling the opening resulting fi-om "a gap" of the parallelism of the vertical press side 100, and the 
original recording 120 and the transferred substrate 130 at the time of an imprint, as for the ingredient of a 
buffer layer 1 10, it is desirable that it is softer than the vertical press side 100, original recording 120, and the 
substrate ingredient of a substrate 130 so that a uniform imprint can be attained. As an ingredient of a buffer 
layer 1 10, a metal, an alloy, a metallic oxide, an inorganic material, an organic material, polymeric materials, a 
ceramic ingredient, a semi-conductor, glass or these compounds, mixture, etc. can be used. More specifically, a 
polymer film, rubber, Teflon (trademark), glass, paper, a metal, an alloy, a metallic oxide, an inorganic material, 
a ceramic ingredient, semi-conductors or these compounds, and mixture are desirable. 
[0060] Next, the record medium manufactured by the imprint explained above is explained. 
[0061] It is characterized by the "positioning pattern" which the record medium obtained by this invention 
shows the medial-axis location at the time of a medium revolution in a record-medium fi-ont face existing in the 
distance of less than 300 micrometers fi-om the maximirai contiguity section of the data area on a record 
medium. 

[0062] When creating a disc disk-like record medium, a spindle motor is equipped with the transferred substrate 
130 by which the imprint was carried out by the approach expressed to drawing 1 through another processes, 
such as etching, after that, and processing of a servo light etc. is performed. Under the present circumstances, it 
is necessary to carry out axial doubling of the part for the core of the concavo-convex pattem imprinted on the 
substrate 130 to a part for the core of a spindle motor. In this case, the "positioning pattem" for******** has a 
very important role. 

[0063] Drawing 4 is a mimetic diagram which illustrates the arrangement relation on the positioning pattem for 
********, and the substrate of a concavo-convex formation field. As expressed to this drawing, on the disc-like 
substrate 130 of a record medium, margin field 130B, i.e., an excessive plane region and excessive **, is 
prepared at concavo-convex formation field 130A and its both sides. And positioning pattem 130C for 
******** is prepared in this margin field 130B. 

[0064] It can be supposed that a medial axis is positioning pattem 1 30C in the intersection to which the location 
of the medial axis of a pattem can be determined using this, and was given as four points, for example, two 
points of a pair view factor were connected etc. Moreover, in order that positioning pattem 130C may not 
interfere in concavo-convex formation field 130A but may moreover make easy detection by viewing xmder a 
microscope, or the photosensor, it is desirable to prepare in the location a little distant fi-om concavo-convex 
formation field 130A. 

[0065] Since the medial-axis location of a concavo-convex pattem can be grasped at the time of drawing of a 
concavo-convex pattem to original recording 120 in the case of an imprint which was expressed to drawing 1 , a 
medial-axis positioning pattem can be drawn on the fi-ont face of original recording 120 at a concavo-convex 
pattem and coincidence. And in case a concavo-convex pattem is imprinted to the resist disk substrate 130 from 
the original recording 120 which carried out in this way and was formed, the medial-axis location of the . 
concavo-convex pattem in the transferred substrate 130 can be determined as accuracy by imprinting the 
medial-axis positioning pattem on original recording 120 to a concavo-convex pattem and coincidence. 
[0066] As for the buffer layer 1 10 in this invention, it is desirable to have a configuration almost equal to the 
concavo-convex formation field of original recording 120, as mentioned above. However, if positioning pattem 
130C is prepared in the location not much distant from concavo-convex formation field 130A, a load will be 
impressed also to margin field 130B which exists between these locations ****** pattern 130C and concavo- 
convex formation field 130A in order to have to weight a buffer layer 110 also at positioning putter 130C 
prepared in the location distant from concavo-convex formation field 130A at the time of an imprint, and it is 
not desirable. 

[0067] So, in this invention, in case positioning pattem 130C is prepared on original recording 120, if possible, 
it brings close to concavo-convex formation field 130A, and positioning pattem 130C is arranged. Specifically, 
it is desirable to prepare positioning pattem 130C in the range of less than 300 micrometers from concavo- 
convex formation field 130A. Thereby, even if positioning pattem 130C exists, the load to meirgin field 130B 
can be reduced to minimum. 
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[0068] A table 2 summarizes the result of having changed the distance of concavo-convex foraiation field 130A 

and positioning pattern 130C, and having observed change of the imprint condition of concavo-convex 

formation field 130A. In addition, according to DVD specification, the thing of the size which covers fi*om 

concavo-convex formation field 130A to positioning pattern 130C was used for the configuration and size of a 

substrate 130 and concavo-convex formation field 130A as a buffer layer 110 here, respectively. 

[0069] Moreover, as original recording 120, the nickel (nickel) plate with a thickness of 300 micrometers was 

used. 
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As expressed with a table 2, when positioning pattern 130C is prepared in the range of less than 300 
micrometers fi"om concavo-convex formation field 130A, the imprint condition in concavo-convex formation 
field 130A is good. However, when distance to positioning pattem 130C was set to 500 micrometers, a little 
became inadequate [ an imprint ], and the imprint became imperfection when separated fi"om concavo-convex 
formation field 130A to 1mm. 

[0071] This is considered to be related to the load to margin field 130B increasing as it enlarges a buffer layer 
1 1 0 so that even a positioning pattem may cover. That is, in order to obtain a good imprint in this invention, it is 
important to limit to concavo-convex formation field 13 OA as much as possible, and to weight it. For this 
reason, it is desirable for positioning pattem 130C to also approach as much as possible, and to prepare it in the 
range which does not interfere in concavo-convex formation field 130A. As for the range, specifically, it is 
desirable to be referred to as 300 micrometers or less. 

[0072] Thus, since it becomes possible to make small "a gap" of the physical relationship of positioning pattem 
130C and concavo-convex formation field 130A as much as possible also when accidental and local "distortion" 
produces positioning pattem 130C fi:om concavo-convex formation field 130A in a disk substrate by preparing 
in a very near location, gap of the medial-axis location by the distortion of a disk substrate can also be 
suppressed. 
[0073] 

[Example] Hereafter, the gestalt of operation of this invention is fiarther explained to a detail, referring to an 
example. However, this invention is not limited to these examples. 

[0074] (The 1 st example) First, as the 1 st example of this invention, the slot field was formed by the nano 
imprint on the substrate, and the recording track band was formed by burying a magnetic material there. 
[0075] Drawing 5 is a process sectional view showing the manufacture approach of the magnetic-recording 
medium conceming this example. It explains. 

[0076] First, as expressed to this drawing (a), the transferred substrate 130 was formed. Vertical-magnetic- 
recording ingredient cobalt chrome platinum (CoCrPt) with a (Palladium Pd) substrate layer of with a thickness 
of about 30nm and a thickness of about 50nm was deposited on the glass disk substrate 1 301 with a diameter of 
2.5 inches, the magnetic layer 1302 was formed and, specifically, Si02 film 1303 with a thickness of about 
50nm was fiirther deposited on the magnetic layer 1302. And the resist 1304 was applied with the spin coat on 
Si02 film 1303. 

[0077] Next, as expressed to drawing 5 (b), the pressure welding of the original recording 120 was carried out, 
and it carried out the imprint. 

[0078] Here, original recording 120 was created as follows. That is, electron beam lithography was used on 
glass original recording, width of face of 1 OOnm, 1 OOnm of valleys, and slot structure with a height of 1 OOnm 
were created in the 30mm field from the radius of 24mm, four cross hairs were prepared in 1 micro inside for 
every angle of rotation of 90 degrees from the field where concavo-convex structure with a radius of 24nrmi 
starts simultaneously, and it considered as the medial-axis positioning pattem. By creating the nickel film with a 
thickness of 300 micrometers by the galvanizing method, exfoliating and cutting this nickel film from glass 
original recording on this glass original recording front face 300 microns in diameter thickness of 65nim, and 
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cxjncavo-convex structure Width of face of lOOnm, lOOnm of valleys. Concentric circular slot structure with a 
height of lOOnm was prepared in the 30mm field from the radius of 24mm from the core, and the nickel original 
recording which has four cross hairs as a medial-axis positioning pattern mark for every angle of rotation of 90 
degrees in 1 micro inside was created from the field where concavo-convex structure with a radius of 24nun 
starts simultaneously. 

[0079] Nano imprinting was performed as follows using the configuration illustrated to drawing 1 . 
[0080] That is, the PET sheet with the bore of 23mm, an outer diameter [ of 3 Inmi ], and a thickness of Inmi 
was prepared as a buffer layer 110. And each element has been arranged as follows with the press machine. 
[0081] 

(Top press side 100) 
(Buffer layer 110) 
(Original recording 120) 
(Transferred substrate 130) 
(Bottom press side 100) 

The press was pressed for 10 seconds in lOOObars under ordinary temperature and atmospheric pressure. 
[0082] The vertical press side 100 was pulled apart after the press, and a buffer layer 1 10 and original recording 
120 were removed from the transferred substrate 130 with the vacuum pincettes. 

[0083] Thus, as expressed to drawing 5 (c), the concavo-convex pattem of original recording 120 W2is imprinted 
on the front face of the resist film 1304. When the front face of the transferred substrate 130 after an imprint 
was observed by AFM (Atomic Force Microscopy), width of face of lOOnm, lOOnm of valleys, and height 
lOOnm concentric circular slot structure were prepared in the 30mm field from the radius of 24mm from the 
core, and it has checked that four cross hairs were formed in 1 micro inside as a medial axis positioning pattem 
for every angle of rotation of 90 degrees from the field where concavo-convex stmcture with a radius of 24mm 
starts simultaneously. Moreover, the parietal region and the pars basilaris ossis occipitalis of this slot structure 
have checked having surface smoothness lOnm or less in a field with a width of face of 60nm or more. 
[0084] Next, as expressed to drawing 5 (d), patterning of the magnetic layer 1302 was carried out. Si02 film 
1303 was etched, the pattem was imprinted on Si02 film and the magnetic layer 1302 was further etched using 
this pattem until it specifically arrived at the front face of a magnetic layer 1302 by RIE (Reactivelon Etching) 
by using as a mask the resist film 1304 which imprinted irregularity. Thus, the formed slot field turns into an 
isolation region. Moreover, the magnetic layer 1302 by which patterning was carried out forms a recording 
track band. 

[0085] Next, as expressed to drawing 5 (e), Si02 film 1305 with a thickness of about 50nm was formed all over 
the substrate, a part for the slot of a magnetic layer 1302 was embedded, and the isolation region was formed. 
[0086] Then, the front face of Si02 film 1305 was ground by chemical mechanical polishing (CMP), and 
carried out flattening. And by forming diamond-like carbon as a protective coat 1306 on the whole surface, as 
expressed to drawing 5 (f), the magnetic-recording medium was obtained. 

[0087] thus, unite and install a medial axis in an air spindle motor using the positioning pattem which imprinted 
the formed magnetic-recording disk media simultaneously at the time of an imprint, and pass creation of a servo 
pattem, and a henceforth [ it ] usual HDD (Hard Disk Drive) production process ~ the magnetic recording 
medium was completed. 

[0088] According to this example, it can continue all over the record part of a 2.5 inches disk substrate, the 
magnetic-recording layer to which patterning of the lOOnm pitch was carried out can be formed certainly and 
easily, and a super-high density magnetic-recording system can be realized. 

[0089] (The 2nd example) Next, the example of a prototype of a phase change optical recording medium is 
explained as the 2nd example of this invention. 

[0090] Drawing 6 is a process sectional view showing the manufacture approach of the phase change optical 
recording medium concerning this example. 

[0091] First, as expressed to this drawing (a), the transferred substrate 130 was formed. Specifically, the 
platinum (Pt) reflective film 1312 with a thickness of about 30nm, aluminum203 film 1313 with a thickness of 
about 50nm it is thin to a matrix, and Si02 film 1314 with a thickness of about 50nm were formed on the glass 
disk substrate 1311 with a diameter of 2.5 inches. Then, the resist 1315 was applied with the spin coat method 
on Si02 film 1314. 
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[0092] Next, as expressed to drawing 6 (b), the imprint of the original recording 120 was carried out. The 
original recording 120 used for an imprint was formed according to the same process as the 1st example. In the 
front face, width of face of 50nm, 50nm of valleys, and height lOOnm concentric circular slot structure were 
prepared in the 30mm field from the radius of 24nmi from the core, and 300 microns in diameter thickness of 
65mm and concavo-convex structure created the nickel original recording which prepared four cross hairs in 
1 micro inside as a medial-axis positioning pattem for every angle of rotation of 90 degrees from the field where 
concavo-convex structure with a radius of 24mm starts simultaneously. 

[0093] Nano imprinting was performed by the same approach as the 1st example using this original recording 
120, and the concavo-convex pattem of original recording 120 was imprinted on the front face of the transferred 
substrate 130. 

[0094] As expressed to drawing 6 (c), when the transferred substrate 130 is exfoliated from original recording 
120 and the front face is observed by AFM, in the front face of the transferred substrate 130 after an imprint 
Width of face of 50nm, 50nm of valleys, and height lOOnm concentric circular slot structure are formed in a 
30mm field from the radius of 24mm from a core. It has checked that four cross hairs were formed in 1 micro 
inside as a medial-axis positioning pattem for every angle of rotation of 90 degrees from the field where 
concavo-convex structure with a radius of 24mm starts simultaneously. 

[0095] Moreover, the parietal region and the pars basilaris ossis occipitalis of slot structure have also checked 
having siuface smoothness lOnm or less in a field with a width of face of 30nm or more. 

[0096] Next, as expressed to drawing 6 (d), this resist pattem was used as the mask, Si02 film 1314 was etched, 
the matrix 1313 was fiirther etched by having used Si02 film 1314 as the mask, and slot structure was formed. 
[0097] Next, as expressed to drawing 6 (e), the indium antimonide tellurium (In-Sb-Te) layer 1316 with a 
thickness of about 30nm was formed as a phase change ingredient, and the bomaet and the recording track were 
formed for slot structure. 

[0098] Then, as expressed to drawing 6 (f), Si02 was formed all over the substrate, flattening of the front face 
was carried out, and the protective coat 1317 was formed. 

[0099] Drawing 7 is a sectional view showing the head slider used for the phase-change optical disk by this 
example, and its record playback. With reference to the medial-axis positioning pattem simultaneously 
imprinted at the time of an imprint, a spindle motor 310 can be equipped with an optical disk 130 in an axial 
doubHng precision of less than 1 micro, and it rotates with the control signal from the control section which is 
not illustrated. An optical disk 130 is produced by this example, and the recording layer 1316 and protective 
layer 1317 which have a recording track band are formed on the glass substrate. 

[0100] The photodetection read-out head 322 of a laser resonance mold and the field oscillation mold laser 
write-in head 324 are carried at the head of the head slider 320. The head slider 320 is positioned by the two- 
step actuator (not shown), 

[0101] Drawing 8 is the schematic diagram showing the planar structure of minute opening prepared in the head 
slider, reading appearance is carried out and a head 322 is minute — the length of 35nm, width of face of 20nm, 
and the write-in head 324 of the dimension of opening 322H are minute ~ the dimension of opening 324H can 
be made into the length of 20nm, and width of face of about 20nm. 

[0102] According to this example, the phase change record medium by which continued all over the 2.5 inches 
disk substrate, and patterning was carried out to 50nm pitch can be formed, and the phase change optical 
recording system of super-high density can be realized. 

[0103] (The 3rd example) Next, the example of a prototype of the magnetic-recording medium formed by 
imprinting magnetic information from original recording as the 3rd example of this invention is explained. 
[0104] Drawing 9 is a process sectional view showing the manufacture approach of the magnetic-recording 
medium concerning this example. 

[0105] As first expressed to this drawing (a), a master disc 200 and the slave disk 203 are prepared. A master 
disc 200 is a disk substrate with a diameter of 65mm which held the magnetic signal 201 in the 30mm field 
from the radius of 24mm on the front face. On the other hand, the slave disk 203 is a disk substrate with a 
diameter of 65mm which held the magnetic layer 202 on the front face. 

[0106] Magnetic transfer was performed by the same approach as the 1st example using this master disc 200, 
the magnetic signal 201 of a master disc 200 was imprinted to the magnetic layer 202 of the front face of the 
slave disk 203, and the magnetic information 204 was imprinted. 
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[0107] That is, as shown in this drawing (b), the master disc 200 and the slave disk 203 were opposite- **(ed) in 
atmospheric air, and the PET sheet with the bore of 23nmi, an outer diameter [ of 3 1mm ], and a thickness of 
1mm was prepared as a buffer layer 110. And each element has been arranged as follows with the press 
machine. 
[0108] 

(Top press side 100) 
(Buffer layer 110) 
(Master disc 200) 
(Slave disk 203) 
(Bottom press side 100) 

With ordinary temperature and an atmospheric pressure, from the exterior, magnetic transfer impressed the bias 
field and pressed it for 10 seconds by lOOObars. 

[0109] Thus, as expressed to drawing 9 (c), the magnetic signal 201 of master disc 200 front face was imprinted 
to the magnetic layer 202 of slave disk 203 front face. When the front face of the slave disk 203 after magnetic 
transfer was observed by MFM (Magnetic Force Microscopy), it has checked that the same magnetic 
information 204 as the magnetic signal 201 on a master disc 200 continued all over the slave disk 203, and was 
formed in homogeneity. 

[0110] In the above, the gestalt of operation of this invention was explained, referring to an example. However, 
this invention is not limited to these examples. 

[01 1 1] For example, about the structure of the transferred substrate used in this invention, construction material, 
size, etc., when this contractor chooses suitably, this invention is carried out similarly and what can acquire the 
same effectiveness is included by the range of this invention. 

[01 12] **** eclipse ****** also more specifically has the ingredient good for a transferred substrate which 
others deform plastically instead of a resist on the front face. Or the whole transferred substrate may be formed 
with such an ingredient. As the ingredient, various kinds of organic materials, such as resin, inorganic materials, 
metals and semiconductor materials, or these complex can be mentioned. 

[01 13] In addition, all the processing approaches that this contractor can enforce by carrying out a design 
change suitably belong to the range of this invention similarly based on the processing approach mentioned 
above as a gestalt of operation of this invention. 
[0114] 

[Effect of the Invention] As explained above, according to this invention, it becomes possible to create the fine 
structure 200nm or less by the high throughput in the field of the large area more than a 1 square inch by the 
nano imprint technique, Wgh throughput creation of a high density record medium is attained, and the merit on 
industry is great. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use o£ this translation* 

1 .This docximent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 
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[Drawing 5] 
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[Drawing 61 
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[Drawing 7] 
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[Drawing 9] 
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[Translation done.] 
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